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<< Start of Changes >>
10.3.1	Radio link monitoring
10.3.1.0	General
The requirements in this section apply for radio link monitoring on a carrier frequency with CCA for the following cells:PSCell in EN-DC operation mode.
-	PCell in SA NR operation mode,
-	PSCell in EN-DC operation mode.
-	PSCell in NR-DC operation mode.
[bookmark: _Toc21621397][bookmark: _Toc29297011][bookmark: _Toc36149202][bookmark: _Toc44092779][bookmark: _Toc44093328][bookmark: _Toc44094151][bookmark: _Toc44094430][bookmark: _Toc52295843][bookmark: _Toc59027546][bookmark: _Toc69328040][bookmark: _Toc75989677][bookmark: _Toc75992783][bookmark: _Toc76018560][bookmark: _Toc84513626][bookmark: _Toc84514190]The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell and PSCell as specified in TS 38.213 [83]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.
On each RLM-RS resource, the UE shall estimate the downlink radio link quality and compare it to the thresholds Qout,CCA and Qin,CCA for the purpose of monitoring downlink radio link quality of the cell.
The threshold Qout,CCA is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout,CCA) as defined in Table 10.3.1.0-1. For SSB based radio link monitoring, Qout_SSB,CCA is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.1.0.1-1.
The threshold Qin,CCA is defined as the level at which the downlink radio link quality can be received with significantly higher reliability than at Qout,CCA and shall correspond to the in-sync block error rate (BLERin) as defined in Table 10.3.1.0-1. For SSB based radio link monitoring, Qin_SSB,CCA is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.1.0.1-2.
The out-of-sync block error rate (BLERout,CCA) and in-sync block error rate (BLERin,CCA) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured with rlmInSyncOutOfSyncThreshold from the network, UE determines out-of-sync and in-sync block error rates from Configuration #0 in Table 10.3.1.0-1 as default. All requirements in clause 10.3.1.0 are applicable for BLER Configuration #0 in Table 10.3.1.0-1.
Table 10.3.1.0-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout,CCA
	BLERin,CCA

	0
	10%
	2%



UE shall be able to monitor up to NRLM RLM-RS resources of the same or different types in each corresponding carrier frequency range, depending on a maximum number Lmax of SSBs per half frame according to TS 38.213 [8], where NRLM is specified in Table 10.3.1.0-2, and meet the requirements as specified in clause 10.3.1.0. UE is not required to meet the requirements in clause 10.3.1.0 if RLM-RS is not configured and no TCI state for PDCCH is activated.
Table 10.3.1.0-2: Maximum number of RLM-RS resources NRLM
	Carrier frequency range of PCell/PSCell
	Lmax
	Maximum number of RLM-RS resources, NRLM 

	FR1
	8
	4



In the requirements of clause 10.3.1.0, the term RLM-RS SSB occasion not available at the UE refers to when the RLM-RS SSB is configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the set of configured RLM-RS resources are not available at the UE due to DL CCA failures at gNB during the corresponding evaluation period; otherwise the RLM-RS SSB is considered as available at the UE.
The requirements in clause 10.3.1.0 apply for any channelAccessMode configuration [TS 38.331, 13].
The normative reference for this requirement is TS 38.133 [6] clause 8.1A.1.
10.3.1.0	Minimum conformance requirements
[bookmark: _Toc21621398][bookmark: _Toc29297012][bookmark: _Toc36149203][bookmark: _Toc44092780][bookmark: _Toc44093329][bookmark: _Toc44094152][bookmark: _Toc44094431][bookmark: _Toc52295844][bookmark: _Toc59027547][bookmark: _Toc69328041][bookmark: _Toc75989678][bookmark: _Toc75992784][bookmark: _Toc76018561][bookmark: _Toc84513627][bookmark: _Toc84514191]10.3.1.0.1	Minimum conformance requirements for Requirements for SSB bBased Radio Link Monitoring under CCA
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell or PSCell, provided that the SSB configured for RLM are actually configured to be transmitted within UE active DL BWP during the entire evaluation period specified in clause 10.3.1.0.1.1 but occasionally may not be transmitted due to CCA operation.
Table 10.3.1.0.1-1: PDCCH transmission parameters for out-of-sync evaluation
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4 dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4 dB

	Bandwidth (PRBs)
	24

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



Table 10.3.1.0.1-2: PDCCH transmission parameters for in-sync evaluation
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	4

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	24

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



The normative reference for this requirement is TS 38.133 [6] clause 8.1A.2.1.
10.3.1.0.1.1	Minimum requirement for SSB based Radio Link Monitoring under CCA
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_SSB,CCA [ms] period becomes worse than the threshold Qout_SSB,CCA within TEvaluate_out_SSB,CCA [ms] evaluation period.
UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_SSB,CCA [ms] period becomes better than the threshold Qin_SSB,CCA within TEvaluate_in_SSB,CCA [ms] evaluation period. During the in-sync evaluation procedure, layer 1 of the UE shall not send any in-sync indication for the cell to the higher layers when Lin exceeds Lin,max, where Lin and Lin,max are defined in Table 10.3.1.0.1.1-1.
TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA are defined in Table 10.3.1.0.1.1-1 for FR1.
When concurrent gaps are configured,
-	P value for an RLM-RS resource to be measured is defined as Ntotal / Noutside_MG
-	For a window W of duration max(TL1,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gap and per-FR measurement gap within the same FR as serving cell, and starting at the beginning of any RLM-RS resource occasion:
-	Ntotal is the total number of RLM-RS resource occasions within the window, including those overlapped with measurement gap occasions within the window, and
-	Noutside_MG is the number of RLM-RS resource occasions that are not overlapped with any measurement gap occasion within the window W
Otherwise, for a UE not supporting concurrentMeasGap-r17 or when concurrent gaps are not configured,
For FR1,
-	, when in the monitored cell there are GAPs configured for intra-frequency, inter-frequency or inter-RAT measurements, and these GAPs are overlapping with some but not all occasions of the SSB RLM-RS resources; and
-	P=1 when in the monitored cell there are no GAPs overlapping with any occasion of the SSB RLM-RS resources.
When a measurement gap is configured and the measurement gap is not NCSG, 
-	an RLM-RS resource is considered to be overlapped with the GAP f it overlaps a measurement gap occasion, and 
-	xRP = MGRP
Otherwise, when NCSG measurement gap is configured,
-	an RLM-RS resource is considered to be overlapped with the GAP if it overlaps the VIL1 or VIL2 of NCSG, and
-	xRP = VIRP
If the UE is configured with Pre-MG, an RLM-RS resource is only considered to be overlapped by the Pre-MG if the Pre-MG is activated.
When concurrent gaps are configured, an RLM-RS is not considered to be overlapped by a gap occasion if the gap occasion is dropped according to 38.133 [6] section 9.1.8.
Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and GAP configurations does not meet previous conditions.
Table 10.3.1.0.1.1-1: Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA for FR1
	Configuration
	TEvaluate_out_SSB,CCA (ms)
	TEvaluate_in_SSB,CCA (ms)

	
	RLM-RS SSB Es/IotNote4 ≥-7 dB
	RLM-RS SSB Es/Iot Note4 <-7 dB
	

	no DRX
	Max(200, Ceil(17*P)*TSSB)
	Max(200, Ceil(24*P)*TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*15*P)*Max(TDRX,TSSB))
	Max(200, Ceil(1.5*20*P)*Max(TDRX,TSSB))
	Max(100, Ceil(1.5*(5+Lin)*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(13*P)*TDRX
	Ceil(16*P)*TDRX
	Ceil((5+Lin)*P)*TDRX

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
NOTE 2:	When DRX is not configured, Lin is the number of RLM-RS SSB occasions which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. When DRX is configured, Lin is the number of DRX cycles in which at least one RLM-RS SSB occasion is not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. The UE is not required to determine the availability of SSB occasions more frequent than 
Once per Max(10ms, P * TSSB) if no DRX is used, 
Once per Max(10ms, Ceil(1.5 * P) * Max(TDRX, TSSB)) if DRX cycle ≤ 320ms, 
Once per P * TDRX if DRX cycle > 320ms.
NOTE 3:	Lin,max=7 for Max(TDRX,TSSB) ≤ 40 assuming TDRX=0 for non-DRX case, 
	Lin,max=5 for 40<Max(TDRX,TSSB)≤320,
	Lin,max=3 for TDRX>320.
NOTE 4:	RLM-RS SSB Es/Iot is the averaged Es/Iot over the most recent previous out-of-sync evaluation period.



TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA are defined in Table 10.3.1.0.1-1, where
-	, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, and these measurement gaps are overlapping with some but not all occasions of the SSB RLM-RS resources; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB RLM-RS resources.
Longer evaluation period would be expected if the combination of RLM-RS, and measurement gap configurations does not meet previous conditions.
Table 10.3.1.0.1-1: Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA
	Configuration
	TEvaluate_out_SSB,CCA (ms)
	TEvaluate_in_SSB,CCA (ms)

	
	RLM-RS SSB Es/IotNote4 ≥-7 dB
	RLM-RS SSB Es/Iot Note4 <-7 dB
	

	no DRX
	Max(200, Ceil(17*P)*TSSB)
	Max(200, Ceil(24*P)*TSSB)
	Max(100, Ceil((5+Lin)*P)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*15*P)*Max(TDRX,TSSB))
	Max(200, Ceil(1.5*20*P)*Max(TDRX,TSSB))
	Max(100, Ceil(1.5*(5+Lin)*P)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil(13*P)*TDRX
	Ceil(16*P)*TDRX
	Ceil((5+Lin)*P)*TDRX

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.
NOTE 2:	When DRX is not configured, Lin is the number of RLM-RS SSB occasions which are not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. When DRX is configured, Lin is the number of DRX cycles in which at least one RLM-RS SSB occasion is not available at the UE during TEvaluate_in_SSB,CCA, where Lin ≤ Lin,max. The UE is not required to determine the availability of SSB occasions more frequent than 
Once per Max(10ms, P * TSSB) if no DRX is used, 
Once per Max(10ms, Ceil(1.5 * P) * Max(TDRX, TSSB)) if DRX cycle ≤ 320ms, 
Once per P * TDRX if DRX cycle > 320ms.
NOTE 3:	Lin,max=7 for Max(TDRX,TSSB) ≤ 40 assuming TDRX=0 for non-DRX case,
Lin,max=5 for 40<Max(TDRX,TSSB)≤320,
Lin,max=3 for TDRX>320.
NOTE 4:	RLM-RS SSB Es/Iot is the averaged Es/Iot over the most recent previous out-of-sync evaluation period.



The normative reference for this requirement is TS 38.133 [6] clause 8.1A.2.2.
10.3.1.0.1.2	Measurement restrictions for SSB based RLM under CCA
The UE is required to be capable of measuring SSB for RLM without measurement gaps. The UE is required to perform the SSB measurements with measurement restrictions as described in the following clauses.
For FR1, when the SSB for RLM is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for RLM without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for RLM without any restriction;
-	If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure SSB for RLM.
The normative reference for this requirement is TS 38.133 [6] clause 8.1A.2.3.
10.3.1.1	Requirements for determining UE in-sync or out-of-sync status
In the test cases specified in clause 10.3.1, any uplink signal transmitted by the UE is used for detecting the in-/out-of-sync state of the UE. In terms of measurement, the uplink signal is verified based on the UE output power:
-	UE output power higher than Transmit OFF power -50 dBm (as defined in TS 38.101-3 [4]) means uplink signal
-	UE output power equal to or less than Transmit OFF power -50 dBm (as defined in TS 38.101-3 [4]) means no uplink signal.
For intra-band contiguous carrier aggregation, transmit OFF power is measured as the mean power per component carrier.
For UE with multiple transmit antennas, transmit OFF power is measured as the mean power at each transmit connector.
The normative reference for this requirement is TS 38.133 [6] clause A.10.3.1.1.
[bookmark: _Toc29297016][bookmark: _Toc36149207][bookmark: _Toc44092784][bookmark: _Toc44093333][bookmark: _Toc44094156][bookmark: _Toc44094435][bookmark: _Toc52295848][bookmark: _Toc59027551][bookmark: _Toc69328045][bookmark: _Toc75989682][bookmark: _Toc75992788][bookmark: _Toc76018565][bookmark: _Toc84513631][bookmark: _Toc84514195]10.3.1.2	EN-DC FR1 Radio link monitoring out-of-sync test for PSCell under CCA configured with SSB-based RLM RS in non-DRX mode under CCA
Editor's Note: 
· MU and TT analysis is incomplete
· Message contents may need to be updatedare FFS
· Call setup and test procedure may need to be updated
· Statistical analysis to determine test case verdict is FFS
10.3.1.2.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out-of-sync and in-sync for the purpose of monitoring downlink radio link quality of the PSCell. This test will partly verify the FR1 PSCell radio link monitoring requirements in clause 10.3.1.08.1A.
10.3.1.2.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC, supporting NR-U and supporting UL and SSB-based RLM  on shared channel access
10.3.1.2.3	Minimum conformance requirement
The minimum requirements are specified in clause 10.3.1.0.1. The measurement restrictions for SSB based RLM under CCA are specified in clause 10.3.1.0.2. DRX configuration is not used for this test.
The normative reference for this requirement is TS 38.133 [6] clause A.10.3.1.2.
10.3.1.2.4	Test description
In the test, UE is configured to perform RLM based on SSB, with detectionResource included in RadioLinkMonitoringRS set to SSB#0 and SSB#1, and purpose set to ‘rlf’. Supported test configurations are shown in Ttable 10.3.1.2.4.1-1A.10.3.1.2.1-1. The test parameters are given in Tables 10.3.1.2.4.1-3A.10.3.1.2.1-2, 10.3.1.2.5-1A.10.3.1.2.1-3, and 10.3.1.2.5-2A.10.3.1.2.1-4 below. There are two cells in the test: Cell 1 is the E-UTRAN PCell, and Cell 2 is the FR1 PSCell which operates on a carrier frequency with CCA and transmits SSBs in DBT windows according to DL CCA model. The E-UTRAN PCell setting refers to Table A.3.7.2.1-1.
The test consists of three successive time periods, with time duration of T1, T2 and T3, respectively. Figure A.10.3.1.2.41-1 shows the variation of the downlink SNR in the active Cell 2 to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. The UE transmits according to UL CCA model. The UE is configured to perform inter-frequency measurements using Gap Pattern ID #0 (40 ms) in the test.
[image: A picture containing diagram

Description automatically generated]
Figure 10.3.1.2.4-1: SNR variation for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA out-of-sync testing

10.3.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 10.3.1.2.4.1-1.
Table 10.3.1.2.4.1-1: EN-DC FR1 radio link monitoring out-of-sync test for PSCell under CCA configured with SSB-based RLM RS in non-DRX modeS supported test configurations for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA
	Configuration
	Description

	10.3.1.2-1
	LTE FDD; NR: TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.3.1.2-2
	LTE TDD; NR: TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	NOTE:	The UE is only required to pass in one of the supported test configurations above.



Configure the test equipment and the DUT according to the parameters in Table 10.3.1.2.4.1-2.
Table 10.3.1.2.4.1-2: Initial conditions for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA EN-DC FR1 radio link monitoring out-of-sync test
for PSCell under CCA configured with SSB-based RLM RS in non-DRX mode
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.3.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	


FFS
1.	Message contents are defined in clause 10.3.1.2.4.3.
2.	The power levels and settings for Cell 1 are set according to Annex A.610, Section A.10.1.1. Cell 2 is NR FR1 PSCell. The connection setup is done according to the settings in clause C.1.3, and the downlink signal levels as per clause C.1.2.
3.	The test parameters are given in Table 10.3.1.2.4.1-34 below.
4.	Downlink signals for NR cell are initially set up according to clauses C.1.2 and C.1.3.
Table 10.3.1.2.4.1-34: General test parameters for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA PSCell out-of-sync testing in non-DRX mode.
	Parameter
	Unit
	Value

	
	
	Test 1

	Active E-UTRA PCell
	
	Cell 1

	E-UTRA RF Channel Number
	
	1

	Active PSCell
	
	Cell 2

	RF Channel Number
	
	2

	DL CCA model
	
	As specified in clause D.7.2.1A.3.26.2.1

	UL CCA model
	
	As specified in clause D.7.2.2A.3.26.2.2

	Duplex mode
	Config 1,2
	
	TDD

	BWchannel
	Config 1,2
	MHz
	40: NRB,c = 106 

	DL initial BWP configuration
	Config 1,2
	
	[DLBWP.0.1]

	DL dedicated BWP configuration
	Config 1,2
	
	[DLBWP.1.1]

	UL initial BWP configuration
	Config 1,2
	
	[ULBWP.0.1]

	UL dedicated BWP configuration
	Config 1,2
	
	[ULBWP.1.1]

	TDD configuration
	Config 1,2
	
	TDDConf.1.1 CCA

	CORESET Reference Channel
	Config 1,2
	
	CR.1.1 CCA

	SSB configuration for semi-static channel accessNote 4, 6
	Config 1,2
	
	SSB.1 CCA

	SSB configuration for dynamic channel accessNote 5, 6
	Config 1,2
	
	SSB.2 CCA

	DBT window configuration
	Config 1,2
	
	DBT.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	
	30 kHz

	PRACH Configuration
	Config 1,2
	
	FR1 PRACH configuration 1 under CCA

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	[OP.1]

	CP length	
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	Out of sync transmission parameters
	DCI format
	
	[1-0]

	
	Number of Control OFDM symbols
	
	[2]

	
	Aggregation level 
	CCE
	[8]

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	[4]

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	[4]

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	[6]

	DRX
	
	OFF

	Gap pattern ID 
	
	gp0

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	0

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for CSI reporting
	Config 1,2
	
	[CSI-RS.2.1 TDD]

	CSI-RS for tracking
	Config 1,2
	
	[TRS.1.2 TDD]

	T1
	s
	0.2

	T2
	s
	1.04

	T3
	s
	1.04

	D1
	s
	1

	NOTE 1:	All configurations are assigned to the UE prior to the start of time period T1.
NOTE 2:	UE-specific PDCCH is not transmitted after T1 starts.
NOTE 3:	E-UTRAN is in non-DRX mode under test.
NOTE 4:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy.
NOTE 5:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy.
NOTE 6:	For a UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.



10.3.1.2.4.2	Test Procedure
There are two cells, cell 1 is the E-UTRAN PCell, and cell 2 is the PSCell which operates on a carrier frequency with CCA and transmits SSBs in DBT windows according to DL CCA model.
The test consists of two cells, a single E-UTRA cell (Pcell), and a single NR cell (PSCell). Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH format 2 with a reporting periodicity as mentioned in the above table 10.3.1.2.4.1-4. The UE transmits the reporting according to UL CCA model. In the test, DRX configuration is not enabled. The UE is configured to perform inter-frequency measurements using GP ID #0 (40 ms) in test 1.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On ] according to TS 38.508‑1 [6] clause 4.510.3.
2.	The SS shall transmit an RRCConnectionReconfiguration message (embedded in RRCConnectionReconfiguration message) configuring the UE for inter-frequency measurements with the corresponding gap pattern and periodic CSI reporting.
3.	The UE shall transmit RRCReconfigurationComplete message (embedded in RRCConnectionReconfigurationComplete message).
4.	Set the parameters according to T1 in Table 10.3.1.2.5-1 for subtest 1 and 2. Propagation conditions are set according to clause C.2.3. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 10.3.1.2.5-1 for subtests 1 and 2. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 10.3.1.2.5-1 for subtests 1 and 2. T3 starts.
7.	If the SS:
a)	detects uplink power equal to or higher than minimum output power, according to section 10.3.1.1,  defined in TS 38.521‑1 [17] clause 6.3.1.5 in each subframe configured for CSI transmission (according to configured CSI periodicity on PUCCH format 2) during the period from time point A to time point B; and
b)	does not detect any uplink power higher than OFF power, according to section 10.3.1.1 defined in TS 38.521-1 [17] clause 6.3.2.5, from time point C (D1 after the start of T3) until T3 expires, 	the number of successful tests is increased by one.

8.	Otherwise, the number of failed tests is increased by one and proceed to sStep 102.
89.	When T3 expires the SS shall change the SNR value to T1 as specified in Table 10.3.1.2.5-1.
910.	If the UE has not re-established the connection within [2] secondsin at least 1s, proceed with step 11. Otherwise, proceed with step 10. the SS shall ensure PSCell is released.
10.	The SS shall switch off and then on the UE and then proceed with step 1.

11.	The SS then shall transmit RRCConnectionReconfiguration message with condition MCG_and_SCG according to TS 36.508 [25] Table 4.6.1-8 to add NR cell (PSCell). The UE shall transmit RRCConnectionReconfigurationComplete message.
12.	If the Reconfiguration fails, switch off and on the UE and ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 10.3.
113.	Repeat steps 14-912 until the confidence level according to [Tables G.TBD2.3-1 in Annex G clause G.TBD]2 is achieved.
10.3.1.2.4.3	Message Contents
Message contents are according to TS 38.508-1 [14] clauses 4.6.1 and 7.3 with the following exceptions:
Table 10.3.1.2.4.3-1: Common Exception messages for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with Condition INTER-FREQ, L3 FILTERING NEEDED, 
Table H.3.1-3 with Condition INTER-FREQ MO (where ssbFrequency is set to the ARFCN value of carrier centre of [High] range)
Table H.3.1-4 with A3-offset = 0
Table H.3.1-6 with conditions gapUE and RLM
Table H.3.1-8 with Condition SSB RLM
Table H.3.4-4 with Condition gapUE
Table H.3.5-4
Table H.3.5-9
[Table 7.3.1-3 in TS 38.508-1 [14] with condition DBT.1]



Table 10.3.1.2.4.3-2: RLF-TimersAndConstants for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-150

	Information Element
	Value/remark
	Comment
	Condition

	RLF-TimersAndConstants ::= SEQUENCE {
	
	
	

	  t310
	ms0
	
	

	  n310
	n1
	
	

	  t311
	ms1000
	
	

	  n311
	n1
	
	

	}
	
	
	



Message contents are FFS
10.3.1.2.5	Test Requirement
Table 10.3.1.2.5-1 and Table 10.3.1.2.5-2 define the cell specific primary level settings including test tolerances and the measurement gap configuration for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA.Table 10.3.1.2.5-1 defines the cell specific primary level settings.
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows.
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The UE shall stop transmitting uplink signal no later than time point C (D1 second after the start of the time duration T3).
The rate of correct events observed during repeated tests shall be at least 90 %.
Table 10.3.1.2.5-1: Cell-specific test parameters for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA PSCell out-of-sync testing in non-DRX mode.
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3

	DL CCA probability PCCA_DL
	Note 6,8
	
	PCCA_DL=0.9375

	
	Note 7,8
	
	PCCA_DL_1=0.75
PCCA_DL_2=0.75

	UL CCA probability PCCA_UL
	
	1

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNRNote 3,4 on RLM-RS
	Config 1,2
	dB
	1+TT
	[-7] +TT
	-15+TT

	SNR on other channels and signals
	Config 1,2
	dB
	1+TT

	

	Config 1,2
	dBm/SCS
	-95+TT

	Propagation condition
	
	TDL-C 300 ns 100 Hz

	NOTE 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. For cells with CCA model, OCNG is transmitted only in slots with RMC burst transmission and is not transmitted during muted slots or during DBT windows.
NOTE 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 3:	SNR levels correspond to the signal to noise ratio over the transmitted SSS REs during DBT windows.
NOTE 4:	The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3, respectively, in Figure 10.3.1.2.4-1.
[bookmark: _Hlk61025728]NOTE 5:	The SNR values are specified for testing a UE which supports 2 RX on at least one band. For testing of a UE which supports 4 RX on all bands, the SNR during T3 is D.4A.
NOTE 6:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy.
NOTE 7:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy.
NOTE 8:	For UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.



Table 10.3.1.2.5-2: Measurement gap configuration for EN-DC FR1 Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA PSCell out-of-sync testing in non-DRX mode
	Field
	Test 1

	
	Value

	gapOffset
	0

	NOTE 1:	E-UTRAN PCell and PSCell are SFN-synchronous and frame boundary aligned.
NOTE 2:	Ensure that RLM RS is partially overlapped with measurement gap.



The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows.
During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The UE shall stop transmitting uplink signal no later than time point C (D1 second after the start of the time duration T3).
The rate of correct events observed during repeated tests shall be at least 90 %.

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95 %.
[bookmark: _Toc21621403][bookmark: _Toc29297017][bookmark: _Toc36149208][bookmark: _Toc44092785][bookmark: _Toc44093334][bookmark: _Toc44094157][bookmark: _Toc44094436][bookmark: _Toc52295849][bookmark: _Toc59027552][bookmark: _Toc69328046][bookmark: _Toc75989683][bookmark: _Toc75992789][bookmark: _Toc76018566][bookmark: _Toc84513632][bookmark: _Toc84514196][bookmark: _Hlk126866102]10.3.1.3	EN-DC FR1 Radio link monitoring in-sync test for PSCell under CCA configured with SSB-based RLM RS in non-DRX mode under CCA
Editor's Note:
· MU and TT analysis is incomplete
· Message contents may need to be updatedare FFS
· Call setup and test procedure may need to be updated
· Statistical analysis to determine test case verdict is FFS
10.3.1.3.1	Test purpose
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell. This test will partly verify the FR1 PSCell radio link monitoring requirements in clause 10.3.1.08.1A.
10.3.1.3.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC, supporting NR-U and supporting UL and SSB-based RLM  on shared channel access
10.3.1.3.3	Minimum conformance requirements
The minimum requirements are specified in clause 10.3.1.0.12. The measurement restrictions for SSB based RLM under CCA are specified in clause 10.3.1.0.2. DRX configuration is not used for this test.
The normative reference for this requirement is TS 38.133 [6] clause A.10.3.1.3.
10.3.1.3.4	Test description
[bookmark: _Hlk536003800]In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set to SSB#0 and SSB#1, and purpose set to ‘rlf’. Supported test configurations are shown in table A.10.3.1.3.1-110.3.1.3.4.1-1. The test parameters are given in Tables A.10.3.1.3.1-210.3.1.3.4.1-3, and 10.3.1.3.5-1A.10.3.1.3.1-3 below. There are two cells in the test: Cell 1 is the E-UTRAN PCell, and Cell 2 is the FR1 PSCell which operates on a carrier frequency with CCA and transmits SSBs in DBT windows according to DL CCA model. The E-UTRAN PCell setting refers to Table A.3.7.2.1-1. 
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.10.3.1.3.1-110.3.1.3.4.1-1 shows the variation of the downlink SNR in the active cell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to Cell 1. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. The UE transmits according to UL CCA model.
[image: Diagram

Description automatically generated]
[bookmark: _Hlk536003832]Figure 10.3.1.3.4-1: SNR variation for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA in-sync testing

10.3.1.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 10.3.1.3.4.1-1.
Table 10.3.1.3.4.1-1: Supported test configurations for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA FR1 PSCell 
	Configuration
	Description

	10.3.1.3-1
	LTE FDD; NR: TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.3.1.3-2
	LTE TDD; NR: TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	NOTE:	The UE is only required to pass in one of the supported test configurations above.



Configure the test equipment and the DUT according to the parameters in Table 10.3.1.3.4.1-2.
[bookmark: _Hlk535966023]Table 10.3.1.3.4.1-2: Initial conditions for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA EN-DC FR1 radio link monitoring in-sync test for PSCell under CCA configured with SSB-based RLM RS in non-DRX mode
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.3.1.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	


FFS
1.	Message contents are defined in clause 10.3.1.3.4.3.
2.	The power levels and settings for Cell 1 are set according to Annex A.610, Section 10.10.1.1. Cell 2 is NR FR1 PSCell. The connection setup is done according to the settings in clause C.1.3, and the downlink signal levels as per clause C.1.2
3.	The general test parameters are given in Table 10.3.1.3.4.1-4. 
4.	Downlink signals for NR cell are initially set up according to clauses C.1.2 and C.1.3.
Table 10.3.1.3.4.1-4: General test parameters for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA FR1 in-sync testing in non-DRX mode; General test parameters for PSCell in-sync testing in non-DRX mode
	Parameter
	Unit
	Value

	
	
	Test 1

	Active E-UTRA PCell 
	
	Cell 1

	E-UTRA RF Channel Number
	
	1

	Active PSCell
	
	Cell 2

	RF Channel Number
	
	2

	DL CCA model
	
	As specified in clause D.7.2.1A.3.26.2.1

	UL CCA model
	
	As specified in clause D.7.2.2A.3.26.2.2

	Duplex mode
	Config 1,2
	
	TDD

	BWchannel
	Config 1,2
	MHz
	40: NRB,c = 106

	DL initial BWP configuration
	Config 1,2
	
	[DLBWP.0.1]

	DL dedicated BWP configuration
	Config 1,2
	
	[DLBWP.1.1]

	UL initial BWP configuration
	Config 1,2
	
	[ULBWP.0.1]

	UL dedicated BWP configuration
	Config 1,2
	
	[ULBWP.1.1]

	TDD Configuration
	Config 1,2
	
	TDDConf.1.1 CCA

	CORESET Reference Channel
	Config 1,2
	
	CR.1.1 CCA

	SSB configuration for semi-static channel accessNote 3, 5
	Config 1,2
	
	SSB.1 CCA

	SSB configuration for dynamic channel accessNote 4,5
	Config 1,2
	
	SSB.2 CCA

	DBT window configuration
	Config 1,2
	
	DBT.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	
	30 kHz

	PRACH Configuration 
	Config 1,2
	
	FR1 PRACH configuration 1 under CCA

	SSB index assigned as RLM RS
	
	0

	OCNG parameters
	
	OP.1

	CP length
	
	Normal

	Correlation Matrix and Antenna Configuration
	
	2x2 Low

	In sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	4

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	Out of sync transmission parameters 
	DCI format
	
	1-0

	
	Number of Control OFDM symbols
	
	2

	
	Aggregation level 
	CCE
	8

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	4

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	4

	
	DMRS precoder granularity
	
	REG bundle size

	
	REG bundle size
	
	6

	DRX
	
	OFF

	Gap pattern ID
	
	N/A

	Layer 3 filtering
	
	Enabled

	T310 timer
	ms
	2000

	T311 timer
	ms
	1000

	N310
	
	1

	N311
	
	1

	CSI-RS configuration for CSI reporting
	Config 1,2
	
	CSI-RS.2.1 TDD

	CSI-RS for tracking
	Config 1,2
	
	TRS.1.2 TDD

	T1
	s
	0.2

	T2
	s
	0.2

	T3
	s
	0.52

	T4
	s
	0.2

	T5
	s
	2.04

	D1
	s
	2

	NOTE 1:	All configurations are assigned to the UE prior to the start of time period T1.
NOTE 2:	UE-specific PDCCH is not transmitted after T1 starts.
NOTE 3:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy.
NOTE 4:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy.
NOTE 5:	For a UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.



10.3.1.3.4.2	Test procedure
There are two cells, cell 1 is the E-UTRAN PCell, and cell 2 is the PSCell which operates on a carrier frequency with CCA and transmits SSBs in DBT windows according to DL CCA model.
The test consists of two cells, a single E-UTRA cell (Pcell), and a single NR cell (PSCell). Prior to the start of the time duration T1, the UE shall be fully synchronized to PSCell. The UE shall be configured for periodic CSI reporting in PUCCH format 2 with a reporting periodicity as mentioned in the above table 10.3.1.3.4.1-4. The UE transmits the reporting according to UL CCA model. In the test, DRX configuration is not enabled.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On] according to TS 38.508‑1 [6] clause 4.5.
2.	The SS shall transmit an RRCConnectionReconfiguration message (embedded in RRCConnectionReconfiguration message) to configure periodic CSI reporting.
3.	The UE shall transmit RRCReconfigurationComplete message (embedded in RRCConnectionReconfigurationComplete message).
4.	Set the parameters of NR Cell according to T1 in Table 10.3.1.3.5-1. Propagation conditions are set according to clause C.2.3. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 10.3.1.2.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 10.3.1.2.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 10.3.1.3.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 10.3.1.3.5-1. T5 starts.
9.	If the SS detects uplink power equal to or higher than minimum output power, according to section 10.3.1.1, in each subframe configured for CSI transmission (according to configured CSI periodicity on [PUCCH format 2]) during the period from time point A to time point F (D1 seconds after the start of time duration T5), the number of successful tests is increased by one. After the expiration of T5, the SS shall proceed with step 11 for the next iteration, or with step 10.
Otherwise, the number of failed tests is increased by one and proceed with step 10.
10.	The SS shall switch off and then on the UE and then proceed with step 11.
11.	Repeat steps 1-9 until the confidence level according to [Tables G.TBD in Annex G clause G.TBD] is achieved.

1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508‑1 [6] clause 10.3.
2.	Set the parameters according to T1 in Table 10.3.1.3.5-1 for subtest 1 and 2. Propagation conditions are set according to clause C.2.3. T1 starts.
3.	When T1 expires, the SS shall change the SNR value to T2 as specified in Table 10.3.1.3.5-1. T2 starts.
4.	When T2 expires, the SS shall change the SNR value to T3 as specified in Table 10.3.1.3.5-1. T3 starts.
5.	When T3 expires, the SS shall change the SNR value to T4 as specified in Table 10.3.1.3.5-1. T4 starts.
6.	When T4 expires, the SS shall change the SNR value to T5 as specified in Table 10.3.1.3.5-1. T5 starts.
7.	If the SS detects uplink power equal to or higher than the minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in the subframe according the configured CSI reporting during the period from time point A to time point F (D1 after the start of time duration T5) the number of successful tests is increased by one.
Otherwise the number of failed tests is increased by one.
8.	If the iteration fails, the SS shall first attempt to release and add the PSCell, by ensuring the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508-1 [6] clause 10.3. If that also fails, then the UE is switched OFF/ON to proceed with the next iteration.
9.	Repeat steps 2-7 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
10.3.1.3.4.3	Message Contents
Message contents are according to TS 38.508-1 [14] clauses 4.6.1 and 7.3 with the following exceptions:
Table 10.3.1.3.4.3-1: Common Exception messages for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with Condition INTER-FREQ, L3 FILTERING NEEDED, 
Table H.3.1-3 with Condition INTER-FREQ MO (where ssbFrequency is set to the ARFCN value of carrier centre of [High] range)
Table H.3.1-4 with A3-offset = 0
Table H.3.1-8 with Condition SSB RLM
Table H.3.5-4
Table H.3.5-9
[Table 7.3.1-3 in TS 38.508-1 [14] with condition DBT.1]



Table 10.3.1.3.4.3-2: RLF-TimersAndConstants for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-150

	Information Element
	Value/remark
	Comment
	Condition

	RLF-TimersAndConstants ::= SEQUENCE {
	
	
	

	  t310
	ms2000
	
	

	  n310
	n1
	
	

	  t311
	ms1000
	
	

	  n311
	n1
	
	

	}
	
	
	



Message contents are FFS
10.3.1.3.5	Test Requirement
Table 10.3.1.3.5-1 defines the cell specific primary level settings including test tolerances for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA.
The requirements in this section apply for each SSB based RLM-RS resource configured for PCell or PSCell, provided that the SSB configured for RLM are actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 10.3.1.3.3.
Table 10.3.1.3.5-1 defines the cell specific primary level settings.
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (D1 second after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence interval of 95 %.
Table 10.3.1.3.5-1: Cell-specific test parameters for EN-DC FR1 Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode under CCA PSCell in-sync testing in non-DRX mode
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	DL CCA probability PCCA_DL
	Note 6,8
	
	PCCA_DL=0.9375

	
	Note 7,8
	
	PCCA_DL_1=0.75
PCCA_DL_2=0.75

	UL CCA probability PCCA_UL
	
	1

	LCCA_DL
	
	7

	WCCA_DL
	ms
	TEvaluate_in_SSB,CCANOTE 9

	EPRE ratio of PDCCH DMRS to SSS
	dB
	4

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR on RLM-RS
	Config 1,2
	dB
	1+TT
	[-7]+TT
	[-15] +TT
	[-4.5] +TT
	1+TT

	SNR on other channels and signals
	Config 1,2
	dB
	1+TT

	

	Config 1,2
	dBm/SCS
	-95+TT

	Propagation condition
	
	TDL-C 300ns 100Hz

	NOTE 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. For cells with CCA model, OCNG is transmitted only in slots with RMC burst transmission and is not transmitted during muted slots or during DBT windows.
NOTE 2:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
NOTE 3:	SNR levels correspond to the signal to noise ratio over the transmitted SSS REs during DBT windows.
NOTE 4:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5 respectively in Figure 10.3.1.3.4-1A.10.3.1.2.1-1.
NOTE 5:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4 RX on all bands, the SNR during T3 and T4 is modified as specified in clause D.4AA.3.6.
NOTE 6:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy.
NOTE 7:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy.
NOTE 8:	For UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.
NOTE 9:	As defined in Table 10.3.1.0.1.18.1A.2.2-1.





The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the period from time point A to time point F (D1 second after the start of time duration T5) the UE shall transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence interval of 95 %.

The rate of correct events observed during repeated tests shall be at least 90%.

<< Skipped sections >>
10.3.4	Beam failure detection and link recovery procedures
[bookmark: _Toc52295875][bookmark: _Toc59027578][bookmark: _Toc69328072][bookmark: _Toc75989709][bookmark: _Toc75992815][bookmark: _Toc76018592][bookmark: _Toc84513658][bookmark: _Toc84514222][bookmark: _Toc21621428][bookmark: _Toc29297042][bookmark: _Toc36149233][bookmark: _Toc44092811][bookmark: _Toc44093360][bookmark: _Toc44094183][bookmark: _Toc44094462]10.3.4.0	GeneralMinimum conformance requirements
The requirements for link recovery procedure in the clause apply when CCA is used on a serving frequency on the downlink.
The UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set  as specified in TS 38.213 [8] in order to detect beam failure on:
-	PCell in SA operation mode,
-	PSCell in EN-DC operation mode.
[bookmark: _Hlk106378820]-	PSCell in NR-DC operation mode.
The RS resource configurations in the set  can be periodic SSBs. UE is not required to perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in clause 10.3.4.0.1 and 10.3.4.0.2 if UE does not have set .
On each RS resource configuration in the set , the UE shall estimate the radio link quality and compare it to the threshold Qout_LR,CCA for the purpose of accessing downlink radio link quality of the serving cell beams.
The threshold Qout_LR,CCA is defined as the level at which the downlink radio level link of a given resource configuration on set  cannot be reliably received and shall correspond to the BLERout,CCA = 10% block error rate of a hypothetical PDCCH transmission. For SSB based beam failure detection, Qout_LR_SSB,CCA is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.4.0.1-1. 
Upon request the UE shall deliver configuration indexes from the set  as specified in TS 38.213 [8] , to higher layers,  and the corresponding L1-RSRP measurement provided that the measured L1-RSRP is equal to or better than the threshold Qin_LR,CCA, which is indicated by higher layer parameter rsrp-ThresholdSSB. The UE applies the Qin_LR,CCA threshold to the L1-RSRP measurement obtained from an SSB. The RS resource configurations in the set   can be periodic SSBs. UE is not required to perform candidate beam detection outside the active DL BWP.
In the requirements of this clause, the term CBD-RS SSB occasions not available at the UE refers to when the CBD-RS SSB is configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the set of configured CBD-RS resources are not available at the UE due to DL CCA failures at gNB during the corresponding evaluation period; otherwise the CBD-RS SSB is considered as available at the UE.
The requirements in this clause apply for any channelAccessMode configuration [TS 38.331, 13].
The normative reference for this requirement is TS 38.133 [6] clause 8.5A.1.
10.3.4.0.1	Minimum conformance requirements for SSB based Beam Failure Detection under CCA

The requirements in this clause apply for each SSB resource in the set  configured for a serving cell, provided that the SSB configured for beam failure detection is actually transmitted within the UE active DL BWP during the entire evaluation period specified in clause 10.3.4.0.1, but occasionally may not be transmitted due to CCA operation.
Table 10.3.4.0.1-1: PDCCH transmission parameters for beam failure instance under CCA
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	24

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



The normative reference for this requirement is TS 38.133 [6] clause 8.5A.2.
10.3.4.0.1.1	Minimum requirement for SSB based Beam Failure Detection under CCA

10.3.4.0.1	Minimum requirement for SSB based beam failure detection under CCA
UE shall be able to evaluate whether the downlink radio link quality on the configured BFD-RS SSB resource in set  estimated over the last TEvaluate_BFD_SSB_CCA ms period becomes worse than the threshold Qout_LR_SSB,CCA within TEvaluate_BFD_SSB_CCA ms period.
The value of TEvaluate_BFD_SSB_CCA is defined in Table 10.3.4.0.1.1-1 for FR1.
The value of TEvaluate_BFD_SSB_CCA is defined in Table 10.3.4.0.1-2 for FR2-2 with scaling factor N=12.
When concurrent gaps are configured,
-	P value for a BFD-RS resource to be measured is defined as Ntotal / Noutside_MG
-	For a window W of duration max(TL1,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gap and per-FR measurement gap within the same FR as serving cell, and starting at the beginning of any BFD-RS resource occasion:
-	Ntotal is the total number of BFD-RS resource occasions within the window, including those overlapped with measurement gap occasions within the window, and
-	Noutside_MG is the number of BFD-RS resource occasions that are not overlapped with any measurement gap occasion within the window W
-	Otherwise, for a UE not supporting concurrentMeasGap-r17 or when concurrent gaps are not configured,
-	, when in the monitored cell there are GAPs configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the BFD-RS SSB.
-	P=1 when in the monitored cell there are no GAPs overlapping with any occasion of the BFD-RS SSB.
-	When a measurement gap is configured and the measurement gap is not NCSG, 
-	a BFD-RS resource is considered to be overlapped with the  GAP if it overlaps a measurement gap occasion, and 
-	xRP = MGRP
-	Otherwise, when NCSG measurement gap is configured,
-	a BFD-RS resource is considered to be overlapped with the  GAP if it overlaps the VIL1 or VIL2 of NCSG, and
-	xRP = VIRP
-	When concurrent gaps are configured, a BFD-RS is not considered to be overlapped by a gap occasion if the gap occasion is dropped according to 38.133 [6] section 9.1.8.
For FR2-2,
-	, when BFD-RS resource is not overlapped with measurement gap and the BFD-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P = Psharing factor, when the BFD-RS resource is not overlapped with measurement gap and the BFD-RS resource is fully overlapped with SMTC period (TSSB = TSMTCperiod).
-	, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TSSB < 0.5*TSMTCperiod
-	, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP and TSSB = 0.5*TSMTCperiod
-	, when the BFD-RS resource is partially overlapped with measurement gap (TSSB <MGRP) and the BFD-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS resource is fully overlapped with SMTC occasion (TSSB = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 1, if the BFD-RS resource outside measurement gap is
-	not overlapped with  the SSB symbols indicated by SSB-ToMeasure and K data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and K data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and K is defined in 38.133 [6] clause 9.2.5.3.3, and;
-	not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and K data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and K data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured, and K is defined in 38.133 [6] clause 9.2.5.3.3.
-	Psharing factor = 3, otherwise.
where, 
If the high layer in TS 38.331 [13] signalling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1. TSMTCperiod is the shortest SMTC period among all CCs in the same FR2-2 band, given the SMTC offset of all CCs in FR2-2 provided the same offset.
If the high layer in TS 38.331 [13] signalling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1.
If the UE is configured with Pre-MG, a BFD-RS resource is only considered to be overlapped by the Pre-MG if the Pre-MG is activated.
Longer evaluation period would be expected if the combination of BFD-RS SSB resource, SMTC occasion and  GAP configurations does not meet pervious conditions.
Table 10.3.4.0.1-1: Evaluation period TEvaluate_BFD_SSB_CCA for FR1
	Configuration
	TEvaluate_BFD_SSB_CCA (ms)  

	
	BFD-RS SSB Es/Iot Note2 ≥ -7 dB
	BFD-RS SSB Es/Iot Note2 < -7 dB

	no DRX
	Max(50, Ceil((10  P)  TSSB))
	Max(50, Ceil((12  P)  TSSB))

	DRX cycle ≤ 320ms
	Max(50, Ceil(1.5  8  P)  Max(TDRX,TSSB))
	Max(50, Ceil(1.5  10  P)  Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(7  P)  TDRX
	Ceil(8  P)  TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.
Note 2:	BFD-RS SSB Es/Iot is the averaged BFD-RS SSB Es/Iot over the most recent previous evaluation period.



Table 10.3.4.0.1-2: Evaluation period TEvaluate_BFD_SSB_CCA for FR2-2
	Configuration
	TEvaluate_BFD_SSB_CCA (ms)  

	
	

	no DRX
	Max(200, Ceil([12]*P* N)*TSSB)

	DRX cycle ≤ 320ms
	Max(200, Ceil(1.5*[10]*P* N)*Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil([10]*P* N)*TDRX

	Note 1:	TSSB is the periodicity of SSB in the set . TDRX is the DRX cycle length.



The normative reference for this requirement is TS 38.133 [6] clause 8.5A.2.2.
10.3.4.0.1.2	Measurement restriction for SSB based Beam Failure Detection under CCA

10.3.4.0.2	Measurement restriction for SSB based beam failure detection
The UE is required to be capable of measuring SSB for BFD without measurement gaps. The UE is required to perform the SSB measurements with measurement restrictions as described in the following clauses.
For FR1, when the SSB for BFD measurement is in the same OFDM symbol as CSI-RS for BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for BFD measurement without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for BFD measurement without any restriction;
-	If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure SSB for BFD measurement.
The normative reference for this requirement is TS 38.133 [6] clause 8.5A.2.3.
10.3.4.0.2	VoidFor FR2-2, when the SSB for BFD measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement is expected, and no requirements are defined.

10.3.4.0.3	Scheduling availability of UE performing during beam failure detection under CCAwith a same subcarrier spacing as PDSCH/PDCCH
10.3.4.0.3.1	Scheduling availability of UE performing beam failure detection under CCA with a same subcarrier spacing as PDSCH/PDCCH
In this clause, the same requirements apply as in Clause 4.5.5.0.3.
The normative reference for this requirement is TS 38.133 [6] clause 8.5A.7.1.
10.3.4.0.4	Scheduling availability of UE during candidate beam detection under CCA
10.3.4.0.4.1	Scheduling availability of UE performing L1-RSRP measurement under CCA with a same subcarrier spacing as PDSCH/PDCCH on FR1

10.3.4.0.4	Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1
In this clause, the same requirements apply as in Clause 4.5.5.0.3.
The normative reference for this requirement is TS 38.133 [6] clause 8.5A.8.1.
[bookmark: _Toc52295878][bookmark: _Toc59027581][bookmark: _Toc69328075][bookmark: _Toc75989712][bookmark: _Toc75992818][bookmark: _Toc76018595][bookmark: _Toc84513661][bookmark: _Toc84514225][bookmark: _Hlk126918751]10.3.4.1	EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode
Editor's Note: 
· MU and TT analysis is incomplete
· Message contents may need to be updated
· Call setup and test procedure may need to be updated
· Applicability may need to be updated
· Statistical analysis to determine test case verdict is FFS
10.3.4.1.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving PSCell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell, during the evaluation period, and link recovery, when no DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 10.3.4.0.18.5A.
10.3.4.1.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC, supporting NR-U and supporting UL and SSB-based RLM and link recovery on shared channel access
10.3.4.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.3.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.10.3.4.1.
10.3.4.1.4	Test description
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 10.3.4.1.4-1 shows the variation of the downlink SNR of the PSCell and the SNR of the SSB in set q0 in the active PSCell to emulate SSB based beam failure. Figure 10.3.4.1.4-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set q1 of the candidate beam used for link recovery.
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Figure 10.3.4.1.4-1: SNR and L1-RSRP variation for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX

10.3.4.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 10.3.4.1.4.1-1.
Table 10.3.4.1.4.1-1: Supported test configurations for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Configuration
	Description

	10.3.4.1-1
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	10.3.4.1-2
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note: 	The UE is only required to pass in one of the supported test configurations in FR1



Configure the test equipment and the DUT according to the parameters in Table 10.3.4.1.4.1-2.
Table 10.3.4.1.4.1-2: Initial conditions for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.3.4.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1.	The general test parameter settings are set up according to Table 10.3.4.1.4.1-3.
2.	Message contents are defined in clause 10.3.4.1.4.3.
3.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR cell (PSCell) with the power level set according to clauses C.1.2 and C.1.3 for this test
Table 10.3.4.1.4.1-3: General test parameters for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active E-UTRA PCell
	
	Cell 1
	

	E-UTRA RF Channel Number
	
	1
	

	Active PSCell
	
	Cell 2
	

	RF Channel Number
	
	2
	

	DL CCA model
	
	As specified in D.7.2.1
	

	UL CCA model
	
	As specified in D.7.2.2
	

	Duplex mode
	Config 1, 2
	
	TDD
	

	BWchannel
	Config 1, 2
	MHz
	40: NRB,c = 106
	

	DL initial BWP configuration
	Config 1, 2
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1, 2
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1, 2
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1, 2
	
	ULBWP.1.1
	

	TDD configuration 
	Config 1, 2
	
	TDDConf.1.1 CCA
	

	CORESET Reference Channel
	Config 1, 2
	
	CR.1.1 CCA
	

	SSB Configuration
	Config 1, 2
	
	SSB.3 CCA for semi-static channel access
SSB.4 CCA for dynamic channel access 
	

	DBT Window Configuration
	Config 1, 2
	
	DBT.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	30 KHz
	

	PRACH Configuration
	Config 1, 2
	
	PRACH.2 FR1
	

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure 
	DCI format
	
	1-0
	

	detection transmission parameters
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	OFF
	

	Gap pattern ID 
	
	gp0
	

	gapOffset
	
	0
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (38.133 [6] Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1, 2
	dBm/SCS kHz
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], clause 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], clause 5.17

	CSI-RS configuration for CSI reporting
	Config 1, 2
	
	CSI-RS.2.1 TDD
	

	CSI-RS for tracking
	Config 1, 2
	
	TRS.1.2 TDD
	

	SSB Index assigned as RLM RS
	
	0,1
	

	T310 timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	0.2
	During this time the the UE shall be fully synchronized to cell 1

	T2
	s
	0.93
	

	T3
	s
	0.52
	

	T4
	s
	0
	

	T5
	s
	0.45
	

	D1
	s
	0.41
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.
Note 3:	E-UTRAN is in non-DRX mode under test.



10.3.4.1.4.2	Test procedure
There are two cells, cell 1 is the E-UTRAN PCell, and cell 2 is the PSCell which operates on a carrier frequency with CCA and transmits SSBs in DBT windows according to DL CCA model.
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 2 ms. The UE transmits the reporting according to UL CCA model. In the test, DRX configuration is not enabled. The UE is configured to perform inter-frequency measurements using GP ID #0 (40 ms) in test 1.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On] according to TS 38.508-1 [14] clause 4.5.
2.	The SS sends an RRCReconfiguration (embedded in RRCConnectionReconfiguration message) message to the UE to configure inter-frequency measurement with the corresponding gap pattern.
3.	The UE sends an RRCReconfigurationComplete (embedded in RRCConnectionReconfigurationComplete message) message.
4.	Set the parameters of NR Cell according to T1 in Table 10.3.4.1.5-1. Propagation conditions are set according to clause C.2.3. T1 starts.
5.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 10.3.4.1.5-1. T2 starts.
6.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 10.3.4.1.5-1. T3 starts.
7.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 10.3.4.1.5-1. T4 starts.
8.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 10.3.4.1.5-1. T5 starts.
9.	If the SS:
a)	detects uplink power on NR carrier equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CSI transmission (according to CSI reporting on PUCCH) during the period from time point A to time point B; and
b)	does not detect preamble on a beam associated with the candidate beam set q1 before time point B; and
[bookmark: OLE_LINK18]c)	detects preamble on a beam associated with the candidate beam set q1 before time point F (D1 after the start of T5), the number of successful tests is increased by one.
Otherwise, the number of failed tests is increased by one.
10.	If the iteration or random access procedure for BFD fails, the SS shall first attempt to release and add the PSCell, by ensuring the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On] according to TS 38.508-1 [6] clause 4.5. If that also fails, then the UE is switched OFF/ON to proceed with the next iteration.
11.	Repeat steps 2-10 for all subtests until the confidence level according to [Tables G.TBD in Annex G clause G.TBD] is achieved.
10.3.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 10.3.4.1.4.3-1: Common Exception messages for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with Condition INTER-FREQ, L3 FILTERING NEEDED, 
Table H.3.1-3 with Condition INTER-FREQ MO (where ssbFrequency is set to the ARFCN value of carrier centre of High range)
Table H.3.1-4 with A3-offset = 0
Table H.3.1-8 with Condition SSB BFD
Table H.3.1-10 with Condition SSB
Table H.3.1-10A
Table H.3.4-4 with Condition gapUE
Table H.3.4-5 with Condition BFD
Table H.3.5-4
[Table 7.3.1-3 in TS 38.508-1 [14] with condition DBT.1]



Table 10.3.4.1.4.3-2: PDCCH Search Space for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	3
	BFR
	

	  controlResourceSetId
	2
	BFR
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  monitoringSymbolsWithinSlot
	10000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 10.3.4.1.4.3-3: RLF-TimersAndConstants for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-150

	Information Element
	Value/remark
	Comment
	Condition

	RLF-TimersAndConstants ::= SEQUENCE {
	
	
	

	  n310
	n2
	
	

	}
	
	
	



Table 10.3.4.1.4.3-4: PDCCH-Config for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Derivation Path: TS 38.501-1 [14],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config ::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SIZE (1..3)) OF ControlResourceSet {
	2 entries
	
	

	    ControlResourceSet[2]
	ControlResourceSet
	entry 2, BFR
	

	  }
	
	
	

	  controlResourceSetToReleaseList
	Not present
	
	

	  searchSpacesToAddModList SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    SearchSpace[2]
	SearchSpace
	entry 2, BFR
	

	  }
	
	
	

	  searchSpacesToReleaseList
	Not present
	
	

	  downlinkPreemption
	Not present
	
	

	  tpc-PUSCH
	Not present
	
	

	  tpc-PUCCH
	Not present
	
	

	  tpc-SRS
	Not present
	
	

	}
	
	
	



Table 10.3.4.1.4.3-5: ControlResourceSet for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Derivation Path: TS 38.501-1 [14],Table 7.3.1-15

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  duration
	2
	
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    interleaved ::= SEQUENCE {
	
	
	

	      reg-BundleSize
	n6
	
	

	      interleaverSize
	n2
	
	

	      shiftIndex
	0
	
	

	  }
	
	
	

	  tci-StatesPDCCH-ToAddList
	Not present
	
	

	}
	
	
	



10.3.4.1.5	Test requirements
Tables 10.3.4.1.4.1-3 and 10.3.4.1.5-1 define the primary level settings including test tolerances for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX.
[bookmark: _Toc21621429][bookmark: _Toc29297043][bookmark: _Toc36149234][bookmark: _Toc44092812][bookmark: _Toc44093361][bookmark: _Toc44094184][bookmark: _Toc44094463]Table 10.3.4.1.5-1: Cell specific test parameters for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in non-DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in non-DRX
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	DL CCA probability PCCA,DL
	Note 10, 12
	
	1.0
	0.9375
	0.9375
	0.9375
	0.9375

	
	Note 11, 12
	
	1.0/1.0
	0.75/0.75
	0.75/0.75
	0.75/0.75
	0.75/0.75

	UL CCA probability PCCA,UL
	
	1.0
	1.0
	1.0
	1.0
	1.0

	LCCA_DL
	
	N/A
	7

	WCCA_DL
	ms
	N/A
	TEvaluate_CBD_SSB_CCA Note 13

	EPRE ratio of PDCCH DMRS to SSS
	dB
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1, 2
	dB
	5+TT
	-3+TT
	-12+TT
	-12+TT
	-12+TT

	SNR_SSB of set q1
	Config 1, 2
	dB
	-10+TT
	-10+TT
	10+TT
	10+TT
	10+TT

	SSB_RP of set q1
	Config 1, 2
	dBm/SCS kHz 
	-105+TT
	-105+TT
	-85+TT
	-85+TT
	-85+TT

	

	Config 1, 2
	dBm/15 KHz
	-98+TT

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. For cells with CCA model, OCNG is transmitted only in the slots with downlink transmission burst and is not transmitted during the muted slots or during DBT window. 
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the transmitted SSS REs during DBT window.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 10.3.4.1.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in clause D.4A.
Note 10:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy. 
Note 11:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy. The first value corresponds PCCA_DL1 and the second value corresponds to the PCCA_DL2.
Note 12:	For UE supporting both semi-static and dynamic cannel access, the UE can be tested under dynamic channel occupancy only.
Note 13: 	As defined in 38.133 [6] Table 8.5A.5.2-1.



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.
During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.
During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.
No later than time point F occurring no later than D1 = 410 ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.
10.3.4.2	EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode
Editor's Note: 
· MU and TT analysis is incomplete
· Message contents may need to be updated
· Call setup and test procedure may need to be updated
· Applicability may need to be updated
· Statistical analysis to determine test case verdict is FFS
10.3.4.2.1	Test purpose
The purpose of this test is to verify that the UE properly detects SSB-based beam failure in the set q0 configured for a serving PSCell and that the UE performs correct SSB-based link recovery based on beam candidate set q1. The purpose is to test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell, during the evaluation period, and link recovery, when DRX is used. This test will partly verify the SSB based beam failure detection and link recovery for an FR1 serving cell requirements in TS 38.133 [6] clause 10.3.4.0.18.5A.
10.3.4.2.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC, supporting NR-U and supporting UL and SSB-based RLM and link recovery on shared channel access
10.3.4.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.3.4.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.10.3.4.2.
10.3.4.2.4	Test description
The test consists of five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure 10.3.4.2.4-1 shows the variation of the downlink SNR of the PCell and the SNR of the SSB in set q0 in the active PSCell to emulate SSB based beam failure. Figure 10.3.4.2.4-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set q1 of the candidate beam used for link recovery.
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Figure 10.3.4.2.4-1: SNR and L1-RSRP variation for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX

10.3.4.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 10.3.4.2.4.1-1.
Table 10.3.4.2.4.1-1: Supported test configurations for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Configuration
	Description

	10.3.4.2-1
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	10.3.4.2-2
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note: 	The UE is only required to pass in one of the supported test configurations in FR1



Configure the test equipment and the DUT according to the parameters in Table 10.3.4.2.4.1-2.
Table 10.3.4.2.4.1-2: Initial conditions for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.2-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.3.4.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	For 4Rx capable UEs without any 2 Rx RF bands use A.3.2.5.2 for DUT part and A.3.1.8.4 for TE Part
	



1.	The general test parameter settings are set up according to Table 10.3.4.2.4.1-3.
2.	Message contents are defined in clause 10.3.4.2.4.3.
3.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is the NR cell (PSCell) with the power level set according to clauses C.1.2 and C.1.3 for this test
Table 10.3.4.2.4.1-3: General test parameters for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	Active E-UTRA PCell 
	
	Cell 1
	

	E-UTRA RF Channel Number
	
	1
	

	Active PSCell
	
	Cell 2
	

	RF Channel Number
	
	2
	

	DL CCA model
	
	As specified in D.7.2.1
	

	UL CCA model
	
	As specified in D.7.2.2
	

	Duplex mode
	Config 1, 2
	
	TDD
	

	BWchannel
	Config 1, 2
	MHz
	40: NRB,c = 106
	

	DL initial BWP configuration
	Config 1, 2
	
	DLBWP.0.1
	

	DL dedicated BWP configuration
	Config 1, 2
	
	DLBWP.1.1
	

	UL initial BWP configuration
	Config 1, 2
	
	ULBWP.0.1
	

	UL dedicated BWP configuration
	Config 1, 2
	
	ULBWP.1.1
	

	TDD configuration 
	Config 1, 2
	
	TDDConf.1.1 CCA
	

	CORESET Reference Channel
	Config 1, 2
	
	CR.1.1 CCA
	

	SSB Configuration
	Config 1, 2
	
	SSB.3 CCA for semi-static channel access
SSB.4 CCA for dynamic channel access 
	

	DBT Window Configuration
	Config 1, 2
	
	DBT.1
	

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	
	30 KHz
	

	PRACH Configuration
	Config 1, 2
	
	PRACH.2 FR1
	

	SSB Index assigned as BFD RS (q0)
	
	0
	

	SSB Index assigned as CBD RS (q1)
	
	1
	

	OCNG parameters
	
	OP.1
	

	CP length	
	
	Normal
	

	Correlation Matrix and Antenna Configuration
	
	2x2 Low
	

	Beam failure 
	DCI format
	
	1-0
	

	detection transmission parameters
	Number of Control OFDM symbols
	
	2
	

	
	Aggregation level 
	CCE
	8
	

	
	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	dB
	0
	

	
	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	dB
	0
	

	
	DMRS precoder granularity
	
	REG bundle size
	

	
	REG bundle size
	
	6
	

	DRX
	
	DRX.7
	Table A.5-1

	Gap pattern ID 
	
	N.A.
	

	gapOffset
	
	N.A.
	

	rlmInSyncOutOfSyncThreshold
	
	absent
	When the field is absent, the UE applies the value 0. (38.133 [6] Table 8.1.1-1).

	rsrp-ThresholdSSB
	Config 1, 2
	dBm/SCS kHz
	-95
	Threshold used for Qin_LR_SSB

	powerControlOffsetSS
	
	db0
	Used for deriving rsrp-ThresholdCSI-RS

	beamFailureInstanceMaxCount
	
	n1
	see TS 38.321 [12], clause 5.17

	beamFailureDetectionTimer
	
	pbfd4
	see TS 38.321 [12], clause 5.17

	CSI-RS configuration for CSI reporting
	Config 1, 2
	
	CSI-RS.2.1 TDD
	

	CSI-RS for tracking
	Config 1, 2
	
	TRS.1.2 TDD
	

	SSB Index assigned as RLM RS
	
	0,1
	

	T310 timer
	ms
	1000
	

	N310
	
	2
	

	T1
	s
	1
	During this time the the UE shall be fully synchronized to cell 1

	T2
	s
	9.01
	

	T3
	s
	5.16
	

	T4
	s
	0
	

	T5
	s
	3.89
	

	D1
	s
	3.85
	

	Note 1:	All configurations are assigned to the UE prior to the start of time period T1.
Note 2:	UE-specific PDCCH is not transmitted after T1 starts.
Note 3:	E-UTRAN is in non-DRX mode under test.



10.3.4.2.4.2	Test procedure
There are two cells, cell 1 is the E-UTRAN PCell, and cell 2 is the PSCell which operates on a carrier frequency with CCA and transmits SSBs in DBT windows according to DL CCA model.
Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 2 ms. The UE transmits the reporting according to UL CCA model. In the test, DRX configuration is enabled in PSCell and DRX inactivity timer has already been expired, i.e. UE tries to decode PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test. No inter-frequency gap is configured on the UE.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On] according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters of NR Cell according to T1 in Table 10.3.4.2.5-1. Propagation conditions are set according to clause C.2.3. T1 starts.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 10.3.4.2.5-1. T2 starts.
4.	When T2 expires the SS shall change the SNR value to T3 as specified in Table 10.3.4.2.5-1. T3 starts.
5.	When T3 expires the SS shall change the SNR value to T4 as specified in Table 10.3.4.2.5-1. T4 starts.
6.	When T4 expires the SS shall change the SNR value to T5 as specified in Table 10.3.4.2.5-1. T5 starts.
7.	If the SS:
a)	detects uplink power on NR carrier equal to or higher than minimum output power defined in TS 38.521-1 [17] clause 6.3.1.5 in each slot configured for CSI transmission (according to CSI reporting on PUCCH) during the period from time point A to time point B; and
b)	does not detect preamble on a beam associated with the candidate beam set q1 before time point B; and
c)	detects preamble on a beam associated with the candidate beam set q1 before time point F (D1 after the start of T5), the number of successful tests is increased by one.
Otherwise, the number of failed tests is increased by one.
8.	If the iteration or random access procedure for BFD fails, the SS shall first attempt to release and add the PSCell, by ensuring the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On] according to TS 38.508-1 [6] clause 4.5. If that also fails, then the UE is switched OFF/ON to proceed with the next iteration.
9.	Repeat steps 2-8 for all subtests until the confidence level according to [Tables G.TBD in Annex G clause G.TBD] is achieved.
10.3.4.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 10.3.4.2.4.3-1: Common Exception messages for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-8 with Condition SSB BFD
Table H.3.1-10 with Condition SSB
Table H.3.1-10A
Table H.3.4-5 with Condition BFD
Table H.3.5-4
Table H.3.7-1 with Condition DRX.7
[Table 7.3.1-3 in TS 38.508-1 [14] with condition DBT.1]



Table 10.3.4.2.4.3-2: PDCCH Search Space for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	3
	BFR
	

	  controlResourceSetId
	2
	BFR
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  monitoringSymbolsWithinSlot
	10000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n0
	
	

	    aggregationLevel8
	n1
	AL8
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 10.3.4.2.4.3-3: RLF-TimersAndConstants for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-150

	Information Element
	Value/remark
	Comment
	Condition

	RLF-TimersAndConstants ::= SEQUENCE {
	
	
	

	  n310
	n2
	
	

	}
	
	
	



Table 10.3.4.2.4.3-4: PDCCH-Config for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Derivation Path: TS 38.501-1 [14],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config ::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SIZE (1..3)) OF ControlResourceSet {
	2 entries
	
	

	    ControlResourceSet[2]
	ControlResourceSet
	entry 2, BFR
	

	  }
	
	
	

	  controlResourceSetToReleaseList
	Not present
	
	

	  searchSpacesToAddModList SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    SearchSpace[2]
	SearchSpace
	entry 2, BFR
	

	  }
	
	
	

	  searchSpacesToReleaseList
	Not present
	
	

	  downlinkPreemption
	Not present
	
	

	  tpc-PUSCH
	Not present
	
	

	  tpc-PUCCH
	Not present
	
	

	  tpc-SRS
	Not present
	
	

	}
	
	
	



Table 10.3.4.2.4.3-5: ControlResourceSet for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Derivation Path: TS 38.501-1 [14],Table 7.3.1-15

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  duration
	2
	
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    interleaved ::= SEQUENCE {
	
	
	

	      reg-BundleSize
	n6
	
	

	      interleaverSize
	n2
	
	

	      shiftIndex
	0
	
	

	  }
	
	
	

	  tci-StatesPDCCH-ToAddList
	Not present
	
	

	}
	
	
	



10.3.4.2.5	Test requirements
Tables 10.3.4.2.4.1-3 and 10.3.4.2.5-1 define the primary level settings including test tolerances for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX.
Table 10.3.4.2.5-1: Cell specific test parameters for EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX mode EN-DC FR1 PSCell with CCA Beam Failure Detection and Link Recovery in DRX
	Parameter
	Unit
	Test 1

	
	
	T1
	T2
	T3
	T4
	T5

	DL CCA probability PCCA,DL
	Note 10, 12
	
	1.0
	0.9375
	0.9375
	0.9375
	0.9375

	
	Note 11, 12
	
	1.0/1.0
	0.75/0.75
	0.75/0.75
	0.75/0.75
	0.75/0.75

	UL CCA probability PCCA,UL
	
	1.0
	1.0
	1.0
	1.0
	1.0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	

	EPRE ratio of PBCH DMRS to SSS
	dB
	

	EPRE ratio of PBCH to PBCH DMRS
	dB
	

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS 
	dB
	

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	

	EPRE ratio of OCNG DMRS to SSS
	dB
	

	EPRE ratio of OCNG to OCNG DMRS
	dB
	

	SNR_SSB of set q0
	Config 1, 2
	dB
	5+TT
	-3+TT
	-12+TT
	-12+TT
	-12+TT

	SNR_SSB of set q1
	Config 1, 2
	dB
	-10+TT
	-10+TT
	10+TT
	10+TT
	10+TT

	SSB_RP of set q1
	Config 1, 2
	dBm/SCS kHz 
	-105+TT
	-105+TT
	-85+TT
	-85+TT
	-85+TT

	

	Config 1, 2
	dBm/15 KHz
	-98+TT

	Propagation condition
	
	TDL-C 300ns 100Hz

	Note 1:	OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. For cells with CCA model, OCNG is transmitted only in the slots with downlink transmission burst and is not transmitted during the muted slots or during DBT window. 
Note 2:	The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:	NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 4:	Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:	The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:	The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:	SNR levels correspond to the signal to noise ratio over the transmitted SSS REs during DBT window.
Note 8:	The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure 10.3.4.2.4-1.
Note 9:	The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in clause D.4A.
Note 10:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy. 
Note 11:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy. The first value corresponds PCCA_DL1 and the second value corresponds to the PCCA_DL2.
Note 12:	For UE supporting both semi-static and dynamic cannel access, the UE can be tested under dynamic channel occupancy only.



The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be as follows:
During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI transmission on Cell 1.
During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.
During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.
No later than time point F occurring no later than D1 = 3850 ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of correct events observed during repeated tests shall be at least 90%.

<< End of Changes >>
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